Expeditions to the Gaoligong Mountains and Biluo Snow Mountains in western Yunnan Province, China have uncovered new taxonomic information about the species of Gaultheria series Trichophyllae (Ericaceae) that are known to occur in these ranges. Based on these data, we describe two species as new to science (G. ciliisepala and G. stenophylla) and elevate four varieties (Chiogenes suborbicularis var. albiflorus, G. sinensis vars. crassifolia and major, and G. trichophylla var. obovata) to the species level (as G. albiflora, G. crassifolia, G. major, and G. obovata, respectively). We provide a lectotype and a revised description for G. eciliata because the type was discovered to also include individuals of G. albiflora. Similarly, we provide a lectotype and a revised description for G. sinensis because the type was discovered to also include an individual of G. crassifolia; moreover, the protologue of G. sinensis includes paratypes of three other species. Illustrations and photographic images of living plants in the field are included for all species. Our additions and changes raise the number of species recognized in G. series Trichophyllae from 10 to 16, with more to be expected as the Himalaya-Hengduan Mountains are further surveyed for these plants.
Introduction
Gaultheria Kalm ex Linnaeus (1753: 395) series Trichophyllae Airy Shaw (1941: 308) (Ericaceae: Vaccinioideae: Gaultherieae) is a group of diminutive evergreen shrublets endemic to the Himalaya-Hengduan Mountains of eastern Asia. Like most members of Gaultheria, the species of this series possess a capsule that is surrounded by an expanded and fleshy calyx, and most or all contain oil of wintergreen, i.e., methyl salicylate, detectable as a sweet odor or taste upon damage to various organs, typically rhizomes, stems, leaves, or fruits. Within Gaultheria the group is characterized by the combination of leaves generally less than 1 cm long, solitary axillary flowers, paired apical bracteoles, and five calyx and corolla lobes. Gaultheria series Trichophyllae has consistently been recovered as monophyletic in molecular phylogenetic studies (Bush et al. 2009; Lu et al. 2010; Fritsch et al. 2011) . In the most recent global classification of Gaultheria (Middleton 1991) , it is placed together with three other series [G. series Hispidulae Airy Shaw (1941: 308) , series Novaguineenses D.J. Middleton (1991: 236) , and series Pernettyoideae D.J. Middleton (1991: 237) ] in G. section Chiogenopsis D.J. Middleton (1991: 235) . In molecular phylogenetic studies, however, the series forms part of a "core East Asian" clade and is sister to a "G. leucothoides sensu lato" clade, a group comprising the members of G. series Leucothoides (Airy Shaw 1941: 308) D.J. Middleton (1991: 254) and those from several smaller series .
The most recent global taxonomic treatment of the taxa comprising Gaultheria series Trichophyllae is that of Airy Shaw (1941) , who recognized seven species and several other vaguely defined varieties. Airy Shaw noted that this treatment was considered to be provisional, in light of the relatively few collections made up to then. Various subsequent taxonomic additions and other changes (see, e.g., Xu 1981; Long 1988; Fang and Stevens 2005; Fritsch et al. 2008) have resulted in the current recognition of ten species. Fritsch et al. (2008) considered G. hypochlora Airy (L. Lu LL-2013-50) . G-K. Gaultheria ciliisepala, habit (G), flowers showing variation in size and color (H-I), fruit, lateral view (J) and apical view (K) (G: L. Lu & P.W. Fritsch LL-2011-8; H: L. Lu 06-15; I: L. Lu LL-2014-4 ; J-K: L. Lu LL-2013-20) . L-P. Gaultheria crassifolia, habit (L) , flower, lateral view (M) and apical view (N), fruit, lateral view (O) and apical view (P) (L, P: L. Lu LL-2013-13; M-N, LL-2014-30 ; O: L. Lu LL-2013-33) . Photographs: A, C, E-F, I-L by PWF; B, D, G-H, M-P by LL. Scale bars: D, L, 5 cm; E-F, H-I, M-P, 5 mm; G, 10 cm; J-K, 10 mm. Fritsch et al. 2008: Fig. 14. Phenology-Flowering July-August; fruiting August-September. Habitat and distribution-Alpine meadows, in moss, humus, on rocks, near lakes; 3500-4200 m elev. Bhutan and China (Yunnan, Xizang) .
Discussion-Gaultheria albiflora was first described at the level of variety under Chiogenopsis suborbicularis, a species now recognized in Gaultheria [≡ Gaultheria suborbicularis W.W. Sm. in Anonymous (1914: 186) ]. However, G. suborbicularis belongs to G. series Hispidulae Airy Shaw whereas it is clear to us that the variety belongs to G.
series Trichophyllae on the basis of its 1-flowered inflorescences (versus several-flowered), 5-parted corolla (versus 4-parted), and blue fruiting calyx (versus red or white), among other characters differentiating the two sections. Because of a similar overall size and other characters, and because they often grow together, the identities of G. albiflora and G. eciliata (S.J.Rae & D.G. Long in Long 1988: 334) Fritsch et al. (2008: 165) have been conflated and thus they have sometimes been collected together under the same collection number, including the type of G. eciliata (see below under the entry for that species). Under close inspection, G. albiflora can be distinguished from G. eciliata by the absence of leaf trichomes (versus one to several straight translucent trichomes on the petiole and adaxial leaf blade midvein proximally on at least some leaves), subglobose flower buds (versus laterally compressed), eciliate calyx lobe margins (versus ciliate), and larger fruiting calyces (6-8 × 8-11 mm versus 4.3-6 × 5-9 mm) . Moreover, the leaf marginal setae of G. albiflora are generally more robust than those of G. eciliata, they are more often black than reddish brown (versus the opposite) and often mostly lie incurved on the upper leaf blade surface (versus usually off the surface proximally); and the calyx lobes of G. albiflora are ovate-deltoid, whereas those of G. eciliata are elongate-deltoid.
The E duplicates of T.T. Yü 19877 and 22292 are cited as paratypes of Gaultheria trichophylla var. eciliata S.J.Rae & D.G. Long in Long (1988: 334) but these plants are in fact G. albiflora, as are the other duplicates of these collections. The illustration of G. eciliata in Fritsch et al. 2008 : Fig. 13 is a mixture of G. albiflora and G. eciliata. Gaultheria albiflora is illustrated in subfigures 13C-F (C and E are drawn from the duplicate of Yü 19877 at E), and F is drawn from the image of the living fruit in Fig. 14 Many-branched prostrate-ascending shrublet with stems to 10 cm long from horizontal stolons, hermaphroditic. Current-year branchlets pale green and occasionally flushed red above, to 7 (to 11) cm long, with sparse to dense white puberulence and with ascending or uncinate straight or often slightly undulate setae, longer setae 0.4-0.8 mm long. Internodes among largest leaves averaging ca. 1.1-3 mm. Petioles 0.4-1 mm long, abaxially glabrous or with sparse ascending or appressed setae, adaxially with sparse white puberulence in a line, margin entire or 1-to 3-toothed per side. Longer leaf blades elliptic or slightly obovate, 6-11.3 × 3.1-5.7 mm, 1.7-2.4 times as long as wide, subcoriaceous to coriaceous, planar, abaxially dull whitish green except glossy deep green near margin, at least some leaves with 1 to ca. 23 ascending setae scattered on midvein or occasionally also on surface but near midvein (longer setae 0.26-0.7 mm long), adaxially glossy deep green, midvein abaxially raised, slightly to strongly thickened immediately below apical gland, adaxially impressed and with white puberulence proximally, secondary veins abaxially obscure or 2 to 5 on each side of midvein, adaxially obscure; base cuneate to rounded; margin serrulate throughout, slightly thickened, slightly to strongly revolute, marginal teeth (setae) 9 to 14 per side, all oriented off leaf surface, longer teeth 0.1-0.46 mm long; apex obtuse to subrounded, tip with planar or usually downward-pointing apical gland. Overwintering flower bud pedicels 0.7-1.5(-2) mm long, glabrous or with white puberulence and/or minute setae; overwintering flower buds slightly to strongly compressed laterally, 1.6-2.8 × 1.3-2.1 mm, 1-1.8 times as long as wide, glabrous, bracteoles keeled, margins glabrous or sparsely ciliolate at apex. Flowers 3.5-7.5 mm long. Calyx red or green flushed red, 2.3-4.5 mm long; lobes ovate-deltoid, 1.3-2.5 × 1.2-2.5 mm, adaxially pubescent, apex acute or slightly obtuse, ciliolate, not erose. Corolla white, white flushed pink, or pink, narrowly campanulate, 3.5-6.5 × 3.5-8 mm; lobes 1.5-3 × 1.4-2.7 mm. Stamens 10; filaments dilated gradually then abruptly constricted toward middle, 0.8-1.5 mm long; anthers cells 0.5-0.74 mm long, awns 2 per theca, 0.3-0.7 mm long. Style 1.4-2.5 mm long; stigma pink. Fruiting pedicel 1.8-3 mm long. Fruiting calyx strongly oblate or occasionally subglobose or slightly prolate, cupuliform, crateriform to broadly cupuliform, widely open, 5-12 × 8-17 mm, outer wall sky blue to deeply so or occasionally white with pale bluish tinge, inner wall white; calyx lobes erect to slightly incurved, broadly deltoid, 2-5 mm long, apex ciliolate, not erose. Capsule green, exceeded by calyx lobes.
Illustration- Figure 3 . Images- Figure 1G -K. Phenology-Flowering May-June; fruiting June-September. Etymology-The species is named for its ciliolate calyx lobes.
Habitat and distribution-Mixed conifer forests, evergreen broadleaved forests, deciduous forests, subalpine scrub, meadows, granite or marble, in moss, humus, on rocks, banks of streams, and steep moist banks along roads; 2424-3800 m elev. China (Yunnan) and Myanmar (Kachin) .
Discussion-The epithet ciliisepala first appears in H.K. Airy Shaw's annotation label on the specimen of R.J. Farrer 1622 at E: "Gaultheria sinensis Anth. var. ciliisepala Airy-Shaw, Determinavit H.K.A.S. 9.xi.38." As far as we can tell this name was never published, and the specimen was not cited in Airy Shaw's (1941) taxonomic review of Asian Gaultheria. We have taken up the epithet of Airy Shaw's unpublished variety and applied it at the species level. Airy Shaw also identified a specimen of this species, R.J. Farrer 1191 (E), as G. hypochlora, although noting that the leaves are smaller and less green below than is usual for G. hypochlora.
Gaultheria ciliisepala, G. hypochlora, and the new species G. stenophylla (see below) are all close relatives, grouping in a clade that also comprises G. jingdongensis R.C. Fang (1999: 166) and, at least in part, G. eciliata (Lu et al. 2010 ; P.W.F. & L.L., unpubl. data). These species all share calyx lobes with ciliolate margins apically, a character unique to this group within G. series Trichophyllae. All species except G. jingdongensis, endemic to Jingdong County in Yunnan, can be found growing in the same local area in close proximity, with populations frequently intermixed. The following key serves to distinguish G. ciliisepala, G. eciliata, G. hypochlora, and G. stenophylla from one another.
1.
Longer stem setae 0.15-0.24 mm long; longer leaf blades 3.5-6.5 × 1. Gaultheria ciliisepala exhibits a fruiting calyx color polymorphism, with fruiting calyces colored either blue, or white with a pale bluish tinge on separate plants. Gaultheria hypochlora has also been observed to exhibit a similar polymorphism, with either blue or solid white fruiting calyces, as has G. stenophylla (see also Discussion under G. stenophylla).
Paratypes-CHINA. Yunnan: Dali Shi. E slope of Cang Shan, rd to Zhong-he Peak, 3200 m, N25.68407°, W100.11043°, 6 September 2011, L. Lu & P.W. Fritsch LL-2011-8 Ascending-erect shrublet with stems to 10 cm long from horizontal stolons, hermaphroditic. Current-year branchlets pale green, occasionally flushed red, to 3.5 cm long, with sparse white puberulence and ascending or uncinate straight setae, longer setae 0.28-0.54 mm long. Internodes among largest leaves averaging ca. 1.1-1.3 mm. Petioles 0.7-1.5 mm long, abaxially glabrous or with sparse ascending setae, adaxially with sparse white puberulence in a line, margin 1-to 3-toothed per side. Longer leaf blades oblanceolate, 8.9-12 × 4-5.7 mm, 1.9-3 times as long as wide, coriaceous, planar, abaxially dull whitish green except glossy and occasionally flushed maroon near margin, glabrous or occasionally those of some leaves with 1 to 9 appressed or ascending setae scattered on midvein (longer setae 0.26-0.4 mm long), adaxially glossy deep green, midvein abaxially raised, not thickened immediately below apical gland, midvein adaxially impressed and with white puberulence proximally, secondary veins abaxially obscure or occasionally faintly 1 to 3 on each side of midvein, adaxially obscure; base cuneate; margin serrulate throughout, slightly thickened, planar or slightly revolute, often strongly so proximally, marginal teeth (setae) 10 to 15 per side, all oriented off leaf surface, longer teeth 0.14-0.28 mm long; apex obtuse to rounded, tip with strongly downward-pointing apical gland. Overwintering flower bud pedicels 1.2-2.3 mm long, glabrous; overwintering flower buds slightly compressed laterally, 1.7-3.4 × 1.3-2.0 mm, 1.2-1.8 times as long as wide, glabrous, bracteoles slightly keeled, margins eciliate. Flowers ca. 5 mm long. Calyx green, 2.7-3.5 mm long; lobes narrowly ovate-deltoid, 1.5-3.2 × 1-1.8 mm, adaxially glabrous, apex narrowly acute, eciliolate, smooth. Corolla white, urceolate, ca. 4 × 2.5 mm; lobes 1-1.2 × 0.8-1 mm. Stamens 10; filaments gradually dilated toward middle, 0.9-1.2 mm long; anther cells 0.3-0.44 mm long, awns 1 or 2 per theca, 0.33-0.45 mm long. Style 1.4-2.5 mm long; stigma pink. Fruiting pedicel 2-3.5 mm long. Fruiting calyx subglobose, closed, 6-9 × 6-9 mm, outer wall dark bluish purple, inner wall light blue or bluish purple; calyx lobes incurved, long-deltoid, 3.5-5 mm long, apex eciliolate, not erose. Capsule green, exceeded by calyx lobes Illustration- Figure 4 . Images- Figure 1L -P. Phenology-Flowering June-July; fruiting August-October.
Habitat and distribution-Coniferous forests, margins of bamboo thickets, alpine meadows and thickets, granite and metamorphics, in humus, banks of roadcuts; 3100-4200 m elev. China (Yunnan, Xizang) .
Discussion-Airy Shaw (1941) described this taxon as a variety of Gaultheria sinensis. However, we observed it growing alongside G. sinensis in both the Gaoligong Mountains and Biluo Snow Mountains, and in each place both entities are morphologically distinct from each other and from the other species of G. series Trichophyllae growing with them. Gaultheria crassifolia is distinct from G. sinensis by the following characters: plants ascending-erect (versus prostrate-ascending); leaf blades oblanceolate (versus generally elliptic), coriaceous (versus subcoriaceous), often strongly revolute proximally (versus only slightly so), apex strongly downward-pointing (versus planar or only slightly downward-pointing); and fruiting calyx subglobose (versus crateriform to cupuliform), closed (versus open), outer wall dark bluish purple (versus deep sky blue), and inner wall light blue or bluish purple (versus white).
Additional specimens examined-CHINA. Prostrate or prostrate-ascending shrublet with stems to 7 cm long from horizontal stolons, hermaphroditic. Current-year branchlets pale green, strongly flushed red above, to 3 cm long, glabrous or with very sparse white puberulence and uncinate straight setae, longer setae 0.15-0.24 mm long. Internodes among largest leaves averaging ca. 1-2.5 mm long. Petioles 0.4-0.8 mm long, glabrous or adaxially with very sparse translucent puberulence in a line, margin entire or 1-toothed per side. Longer leaf blades elliptic, narrowly elliptic, lanceolate, slightly oblanceolate, or slightly rhomboid, 3.5-6.5 × 1.5-2.4 mm, 2-3 times as long as wide, subcoriaceous, at least some cupped, others planar, abaxially glossy pale green except green or occasionally maroon near margin, glabrous or (plants from Dong Shao Fang, Yunnan) rarely with 1 to 3 appressed or ascending setae scattered on midvein (longer setae 0.1-0.2 mm long), adaxially glossy deep green, midvein abaxially planar or raised, not thickened immediately below apical gland, adaxially planar to impressed and glabrous or with very sparse translucent puberulence proximally, secondary veins abaxially obscure or faintly 1 to 4 on each side of midvein, adaxially obscure; base cuneate to subrounded; margin serrulate throughout, planar, marginal teeth (setae) 3 to 8 per side, all teeth oriented off leaf surface or more commonly proximal teeth off surface and distal teeth incurved and lying atop or adjacent to upper leaf surface, longer teeth 0.1-0.14 mm long; apex acute to acuminate or occasionally obtuse, tip with planar apical gland. Overwintering flower bud pedicels 0.6-1.8 mm long, glabrous or with sparse translucent puberulence; overwintering flower buds compressed laterally, 1.3-2.2 × 1-1.3 mm, 1-2 times as long as wide, glabrous, bracteoles keeled, margins often ciliolate at apex. Flowers 3-4.5 mm long. Calyx green, 2.5-3 mm long; lobes deltoid or elongate-deltoid, 1.3-1.9 × 0.9-1.9 mm, adaxially pubescent, apex acute, ciliolate, erose or not. Corolla white, broadly campanulate, 3-3.5 × 3.2-6 mm; lobes 1-2.5 × 1.1-1.8 mm. Stamens 8 to 10; filaments dilated abruptly near middle, 0.8-1.1 mm long; anther cells 0.5-0.6 mm long, awns 1 per theca, 0.16-0.28 mm long. Style 0.7-1.3 mm long; stigma pink. Fruiting pedicel 1.4-3 mm long. Fruiting calyx oblate, crateriform, open, 4.3-6 × 5-9 mm, outer wall light to deep sky blue, inner wall white; calyx lobes erect to incurved, broadly deltoid, 1.5-3.8 mm long, apex ciliolate, not erose. Capsule green, exceeded by calyx lobes.
Illustration- Figure 5 . Images- Figure 6A -E. Phenology-Fruiting August-October. Habitat and distribution-Coniferous forests, alpine thickets and meadows with scattered bamboo or shrubs, mixed granite and metamorphics, wet seepages, banks of road cuts, in moss and humus; 3200-4280 m elev. China (Yunnan, Xizang) .
Discussion-The type material of Gaultheria eciliata as far as we know consists of the single sheet of F. Ludlow, G. Sherriff & J.H . Hicks 20904 at BM. The plants on this sheet are composed of plants arranged in 18 clusters of branchlets (and more material in the packet). Of these, 16 are one species, and two another. We have lectotypified G. eciliata on the 16 branchlet clusters and excluded the two other branchlet clusters (which we have circled on the sheet) from this lectotypification. By lectotypifying G. eciliata on these 16 clusters, the name G. albiflora can be applied to the two circled branchlet clusters. Alternatively lectotypifying G. eciliata on the two circled branchlet clusters would necessitate a new name for what we are calling G. eciliata, and require placement of Chiogenes suborbicularis var. albiflora in synonymy under G. eciliata.
See also comments under Gaultheria albiflora and G. ciliisepala. Lu LL-2013-32 ; B-C: L. Lu LL-2014-3; D-E: L. Lu LL-2013-21) . F-J. Gaultheria major, habit (F), flower bud and flower, lateral view (G), flower, apical view (H), fruit, lateral view (I) and apical view (J) (F: L. Lu LL-2013-37; G-H: L. Lu LL-2013-51 ; I-J: L. Lu LL-2013-40) . K-N. Gaultheria obovata, habit (K), flower, apical view (L), fruit, lateral view (M) and apical view (N) (K-L: L. Lu & P.W. Fritsch LL-2011-21; M-N: L. Lu LL-2013-41) . Many-branched prostrate or prostrate-ascending shrublet with stems to 12 cm long from horizontal stolons, hermaphroditic. Current-year branchlets pale green and strongly flushed red above, to 8 cm long, with sparse to moderate white puberulence and ascending or uncinate straight or usually undulate setae, longer setae 0.46-0.96 mm long. Internodes among largest leaves averaging ca. 1.1-2.3 mm. Petioles 0.6-1.3 mm long, abaxially glabrous or with sparse uncinate-appressed or ascending setae, adaxially with sparse white puberulence in a line, margin entire or 1-toothed. Longer leaf blades elliptic or narrowly so to slightly oblanceolate, 7.5-18 × 2.8-6.9 mm, 1.5-3.2 times as long as wide, subcoriaceous, planar, abaxially dull whitish green except glossy and occasionally flushed maroon near margin, at least some leaves with 1 to 23 appressed or ascending setae scattered on midvein or rarely also on surface but near midvein (longer setae 0.34-0.8 mm long), adaxially glossy green, midvein abaxially raised, not thickened immediately below apical gland, adaxially impressed and with white puberulence proximally or glabrous, secondary veins abaxially obscure or 2 to 4 on each side of midvein, adaxially obscure; base cuneate to subrounded; margin serrulate throughout, slightly thickened, slightly revolute, marginal teeth (setae) 8 to 15 per side, all teeth oriented off leaf surface, longer teeth 0.34-0.84 mm long; apex acute to rounded, tip with planar apical gland. Overwintering flower bud pedicels 1.8-4.1 mm long, glabrous; overwintering flower buds slightly compressed to subglobose laterally, 1.8-3.7 × 1.7-3 mm, 1-1.6 times as long as wide, glabrous, bracteoles not or slightly keeled, margins eciliolate. Flowers ca. 5.6 mm long. Calyx dull pink, 2.8-3.5 mm long; lobes broadly deltoid, 5-2.2 × 2-2.6 mm, adaxially glabrous, apex acute, eciliolate, not erose. Corolla white, campanulate, 5-5.2 × 7 mm; lobes 2.3-2.6 × 1.8 mm. Stamens 10; filaments dilated gradually then abruptly constricted at apex, ca. 1 mm long; anther cells ca. 0.6 mm long, awns 2 per theca, 0.4-0.5 mm long. Style 1-2.5 mm long; stigma pink. Fruiting pedicel 2.2-4.1 mm long. Fruiting calyx prolate to subglobose, broadly cupuliform, open, 7-10 × 8-18 mm, outer wall deep sky blue, inner wall white; calyx lobes erect or slightly incurved, broadly deltoid, 3-3.5 mm long, apex eciliolate, not erose. Capsule green, exceeded by calyx lobes.
Illustration- Figure 7 . Images- Figure 6F -J, 8F. Phenology-Flowering May, September; fruiting July-October.
Habitat and distribution-Coniferous forests, alpine thickets, meadows, and pastures, with scattered bamboo, among rocks, limestone, marble, granite and metamorphics; 3000-4200 m elev. China (Yunnan, Xizang) .
Discussion-Airy Shaw (1941) described this taxon as a variety of Gaultheria sinensis. We observed it growing alongside G. sinensis in the Biluo Snow Mountains, where the two entities could be distinguished with relative ease. Characters serving to reliably distinguish G. major from G. sinensis are the longer stem setae (the longer setae on individual stems 0.46-0.96 mm versus 0.26-0.48 mm), the longer and more numerous leaf marginal setae (0.34-0.84 mm long and 8 to 15 per side, versus 0.1-0.4 mm long and 6 to 12 per side) and the leaf tip with a planar apical gland (versus at least some leaves with a slightly downward-pointing apical gland). The species also tends to have larger fruiting calyces than G. sinensis (7-10 × 8-18 mm versus 5-10 × 7-15 mm; Fig. 8F ). Lu LL-2013-51 , CAS, and images of the living plant; E-F drawn from L. Lu LL-2013-51, CAS; G-H drawn from L. Lu LL-2013-40 , CAS, and images of the living plant.) [G, L: L. Lu LL-2013-7; H-I: L. Lu LL-2014-8; J-K, L. Lu LL-2013-1; M, L. Lu LL-2013-7 (blue) and LL-2013-9 (white) ; N, L. Lu LL-2013-8] . The type of this species and other plant specimens collected from the region between the Salween and Yangtze rivers have longer branchlets and leaf internodes, and larger leaves, than the rest of the specimens occurring throughout the range of the species. Airy Shaw noted this difference in an annotation label on the collection of G. Forrest 28035 at E ("small form approaching type of [Gaultheria sinensis]) ." During our field work, we observed only the small plants in the Gaoligong Mountains (L. Lu LL-2013-37) , whereas in the Biluo Snow Mountains we observed the larger plants at high elevations (L. Lu LL-2013-40 and LL-2013-51, 3599 and 3936 m, respectively) Lu & P.W. Fritsch LL-2011-21 , CAS, and images of the living plant.) 7. Gaultheria sinensis J.Anthony in Anonymous (1933: 19 Many-branched prostrate-ascending shrublet with stems to 10 cm long from horizontal stolons, hermaphroditic. Currentyear branchlets pale green, strongly flushed red above, occasionally brown proximally, to 4 cm long, apparently not puberulent or with sparse white puberulence and ascending or uncinate straight setae, longer setae 0.26-0.48 mm long. Internodes among largest leaves averaging ca. 0.8-2.5 mm. Petioles 0.3-1 mm long, abaxially glabrous or with sparse appressed or ascending setae, adaxially with white puberulence in a line, margin entire or 1-to 2-toothed per side. Longer leaf blades broadly to narrowly elliptic, obovate, or oblanceolate, shorter leaves often rounder, 4.5-10.7 × 2.9-4.9 mm, 1.5-2.7 times as long as wide, subcoriaceous or coriaceous, planar or some blades cupped, abaxially dull whitish green except glossy and occasionally flushed maroon near margin, abaxially glabrous or at least some leaves with 1 to 11 appressed to ascending setae scattered on midvein (longer setae 0.34-0.5 mm long), adaxially glossy green, midvein abaxially raised, not thickened immediately below apical gland, adaxially impressed and with white puberulence proximally, secondary veins obscure or faintly 1 to 4 on each side of midvein; base cuneate to subrounded; margin serrulate throughout, slightly thickened, planar or slightly revolute, occasionally more strongly so proximally, marginal teeth (setae) 6 to 12 per side, all teeth oriented off leaf surface or in at least some leaves lying atop or adjacent to upper leaf surface, longer teeth 0.1-0.4 mm long; apex acute to subrounded, at least some leaves with slightly downward-pointing apical gland, other leaves with planar gland. Overwintering flower bud pedicels 2.2-5 mm long, glabrous; overwintering flower buds slightly compressed to subglobose laterally, 1.7-3 × 1.5-2.8 mm, 0.9-1.6 times as long as wide, glabrous, bracteoles not keeled, margins eciliolate. Flowers 4.1-5.5 mm long. Calyx dull pink to pale maroon, occasionally green proximally, 2.5-3.5 mm long; lobes deltoid or ovate-deltoid, 1.5-2.7 × 1.6-2.5 mm, adaxially glabrous, apex acute or short-acuminate, eciliolate, not or slightly erose. Corolla white or white flushed dull purplish pink, campanulate, 3.6-4.5 × 3.3-6 mm; lobes 1-3 × 1.2-2.5 mm. Stamens 10; filaments dilated gradually toward upper middle, 0.8-1.6 mm long; anther cells 0.6-0.8 mm long, awns 2 per theca, 0.2-0.4 mm long. Style 0.7-2.2 mm long; stigma pink. Fruiting pedicel 2.8-5 mm long. Fruiting calyx oblate, crateriform to broadly cupuliform, open, 5-10 × 7-15 mm, outer wall deep sky blue, inner wall white; calyx lobes erect, broadly deltoid, 3-3.5 mm long, apex eciliolate, not erose. Capsule green, exceeded by or often equal to or exceeding calyx lobes.
Illustration- Figure 10 . Images- Figure 8A -F. Phenology-Flowering June-September; fruiting August-October. Habitat and distribution-Coniferous forest, alpine meadows and thickets with scattered bamboo, limestone, marble, granite, and metamorphics, rock faces, along banks of road cuts, borders of swamps, in moss and humus, 2870-4400 m elev. China (Yunnan, Xizang) , India (Arunachal Pradesh), Myanmar (Kachin) . Ascending-erect or sometimes slightly pendent shrublet with stems to 15 cm long from horizontal stolons, hermaphroditic. Current-year branchlets pale green, occasionally flushed red, to 7 cm long, with sparse white puberulence and appressed or appressed-uncinate straight or curved setae, longer setae 0.28-0.74 mm long. Internodes among largest leaves averaging ca. 1.3-5 mm. Petioles 0.4-1.2 mm long, abaxially glabrous or with sparse uncinateappressed setae, adaxially with white puberulence in a line, margin entire or 1-or 2-toothed per side; longer leaf blades narrowly elliptic to slightly oblanceolate, shorter leaf blades often less narrow, (6.2-)7-14(-17) × 2.4-5(-5.5) mm, 2-3.4 times as long as wide, subcoriaceous to occasionally coriaceous, planar, abaxially dull whitish green except glossy green and often flushed maroon near margin, at least some leaves with 1 to 35 appressed setae scattered on midvein or occasionally also on surface but usually near midvein (longer setae 0.18-0.4 mm long), adaxially glossy deep green, midvein abaxially raised, not thickened to slightly thickened immediately below apical gland, adaxially impressed and with white puberulence proximally, secondary veins abaxially obscure or 2 or 3 on each side of midvein, adaxially obscure; base cuneate to subrounded; margin serrulate throughout, slightly thickened, slightly to strongly revolute, marginal teeth (setae) 8 to 15 per side, all teeth oriented off leaf surface, longer teeth 0.12-0.2.8 mm long; apex acute to subrounded, tip with planar or occasionally downward-pointing apical gland. Overwintering flower bud
